Abstract Critical success factors for electronic commerce (e-commerce) have been a hot topic in both the academe and industry. This paper puts forward hypotheses on success factors for e-commerce of traditional companies first. Then, it conducts an empirical study on the Chinese publishing industry in order to verify the hypotheses. After testing the validity and reliability of the data, this paper verifies the hypotheses with regression analyses, and finally identifies factors impacting e-commerce success such as leadership, strategy, organization, management, IT, customers, comprehensive functions of website and customeroriented functions. In addition, customers, strategy, IT and comprehensive functions of website are identified as the critical factors impacting e-commerce success. This research not only stimulates e-commerce research in China, but also has an instructional effect on the implementation of e-commerce so that Chinese publishing enterprises can increase the success rate of their e-commerce objectives.
Introduction
includes six types of indicators, such as systems quality, information quality, service quality, usage, user satisfaction, and net benefit. Barua et al. (2001) presented a framework of electronic business value that enumerates linkages between performance drivers, operational excellence and financial metrics. They designed and tested a comprehensive survey instrument, and gathered data from over 1000 organizations. Data provided overall empirical support for the conceptual business value model. The study shows that the drivers have strong impacts on operational excellence measures and that the level of operational excellence influences financial performance. Chatterjee and Grewal (2002) studied the institutional enablers of the organizational assimilation of web technologies. They verified that top management championship, strategic investment rationale, and extent of coordination are important for the assimilation of the Web within an organization. Zhu et al. (2003) and his research team have been investigating drivers of e-commerce value in recent years. They compared the differences of e-commerce value across countries. They gathered survey data from 612 firms across ten countries in the financial services industry in order to test the relationship between drivers and e-commerce value. There are several key important findings. First, IT integration emerges as the strongest factor for e-commerce value, while financial resources, firm scope, and regulatory environment also significantly contributed to e-commerce value. Second, firm size is negatively related to e-commerce value, suggesting that structural inertia associated with large firms tends to retard e-commerce value. Third, competitive pressure often drives firms to adopt e-commerce, but e-commerce value originates more from internal organizational resources than from external pressure. Finally, government regulation plays a much more important role in developing countries than in developed countries. Madeja and Schoder (2002) studied the empirical evidence on the features of corporation web pages that influence e-commerce success. They designed 15 indicators of eight features of a company's website that impact website success. The result shows that six web features have a significant impact on corporation website success, among which two features have significant impacts on B2B websites and four features have significant impacts on B2C websites. Thirteen indicator variables are used to evaluate firm performance such as corporate image, market share, marketing cost, sale cost, new market, sales revenue, new service, customer service, customer satisfaction, customer loyalty, and company's value and so on. Qiu and Foster (2003) used mature degree index to evaluate e-commerce success in the Chinese electronic industry, and proposed nine aspects of the impact factors, such as type of ownership, enterprise culture, structure of organization, top management support and so on.
Besides the above literatures, there are many others. Although they are valuable to our research, they have some limitations. Firstly, different researchers have different understandings of e-commerce success and assessment indicators. There are many different categories of assessment indicators of e-commerce success and impact factors (Rai, 2002) . Secondly, most of the studies focus on either assessment indicators or impact factors. There are few studies on both aspects and the relationship between them. Thirdly, research methodology of IS/e-commerce success factors is not mature enough in China. Most studies conclude what the e-commerce influence "should" be and some factors "may" influence e-commerce success without quantitative analysis (Wang, Wang and Feng, 2000; Zhong, 2003) . Finally, empirical studies conducted by most of the researchers are based on data from countries other than China. Although their findings would be referenced to Chinese firms, they need to be further tested by Chinese samples.
The success factors model for the e-commerce of traditional companies
Based on the prior research results, we proposed initial assessment indicators of e-commerce success and impact factors. We enquired 26 experts' opinions on the initial indicators and impact factors through two rounds of Delphi survey. Each item (variable) is measured on a five-point Likert scale, which represents five options separately: "extremely important" (=5), "important" (=4), "not sure" (=3), "unimportant" (=2), "extremely unimportant" (=1). Content validity ratio (Lawshe, 1975) is used for selecting the important assessment indicators and impact factors for e-commerce success. These important indicators and factors are the final variables our study use. We also detail the definitions of each category of indicators and factors.
3.1 Assessment indicators of e-commerce success E-commerce is an important instrument for a firm to achieve its strategy. Therefore, e-commerce effect should be measured by the degree of e-commerce support to the enterprise strategy, degree of e-commerce impact on the enterprise, and even the enterprise performance. In other words, whether e-commerce is successful or not should be measured by how much it influences the business performance of a company (Barua, Konana and Whinston, 2001; Madeja and Schoder, 2002 • Marketing cost and sales expenses operationalize quantitative marketing service.
• Supply chain efficiency, procurement cost, and procurement expenses operationalize quantitative procurement/collaboration.
• Revenue per employee, gross profit margin, net profit to operational expenses ratio, and working capital turnover operationalize general quantitative indicators.
• Customer satisfaction and more services to customers operationalize qualitative marketing service.
• Collaboration with partners operationalizes qualitative procurement/ collaboration.
• Corporate image, enterprise value, and market share operationalize general qualitative indicators.
Impact factors for e-commerce success
We study the impact factors from two aspects. One is from internal enterprise factors. The other is from website features.
Internal enterprise impact factors
The leadership factor implies top management championship. Top management could offer visions and guidelines to managers in departments and business units about the opportunities and risks in assimilating e-commerce. Their beliefs and active participation serve as powerful signals to the rest of the managerial community (Chatterjee and Grewal, 2002; Zhong, 2003; Esteves and Pasto, 2000; Al-Mashari, 2003; Hartman, 2000; Holland and Light, 1999; Huff and Wade, 2000; Poon and Wagner, 2001; PWC, 2002;  1 Umble, 2003) . E-commerce strategy should support a firm's strategy. Developing and adjusting e-commerce strategy is important for a firm to implement e-commerce (Hartman, 2000) .
The management factor implies that an organization should establish an effective management pattern of human resource, financial resource and material resource in e-commerce project implementation. Effective management could make good use of resources and improve the efficiency of e-commerce implementation (Chatterjee and Grewal, 2002; Esteves and Pasto, 2000; Al-Mashari, 2003; Hartman, 2000; Holland and Light, 1999; Huff and Wade, 2000; Poon and Wagner, 2001; PWC, 2002; Umble, 2003; Shi, Chen and Jiang, 2000; Tang, 2000; Weill and Vitale, 2001) .
The organization factor is interrelated with structure, culture, employee and innovation, which plays an important role in e-commerce implementation (Hartman, 2000) . The organization factor could determine how an enterprise reacts to transformation, makes full use of resources, or adapts to a new environment (Esteves and Pasto, 2000; Al-Mashari, 2003; Hartman, 2000; Holland and Light, 1999; Poon and Wagner, 2001; PWC, 2002; Umble, 2003; Shi, Chen and Jiang, 2000; Tang, 2000; Weill and Vitale, 2001) .
The technology factor implies the IT infrastructure. Because e-commerce is the combination of business rules and information technology, enterprises cannot meet the e-commerce implementation requirements without good IT infrastructure. E-commerce success is based on strong and standardized IT infrastructure, which could help accelerate the implementation process of e-commerce applications (Barua, Konana and Whinston, 2001; Al-Mashari, 2003; Hartman, 2000; Tang, 2000; Zhu and Kraemer, 2002) .
The customer and supplier factor implies the e-readiness and management level of an enterprise's customers or suppliers. This factor is the most different one from IS success factors. E-commerce not only affects the enterprise itself, but also deals with other organizations, such as suppliers and customers, as well as all kinds of enterprise partners, even its competitors. It is important for an enterprise to establish a close relationship with their suppliers and customers while implementing e-commerce.
The above type of factors can be operationalized by the corresponding variables as shown in Fig. 1. 
Website features and functions
In an e-commerce system, all users like employees, customers, and suppliers have to obtain information or services and transact business through a corporation's website. It is very important for a website to have enough functions required by users. We classify web features and functions into three constructs, i.e., overall features and functions, functions for customers, and functions for suppliers. These three constructs can be operationalized by the corresponding variables as shown in Fig. 2. 
Hypothesis of success factors model for e-commerce
On the basis of the identified assessment indicators and impact factors, we propose the following hypothesis: leadership, strategy, management, organization, technology, customers and suppliers factors affect e-commerce success; overall 
Research methodology

Samples and revised hypothesis
China has become the largest country in the world in terms of its great varieties of books. In recent years, the informationalization and Internet application in the industry have been developing very fast while the size of book publishing is increasing. By April 2004, the number of publishing houses with independent domain name reached 305, 53.5% of 570 houses according to the statistics from the General Administration of Press and Publication of the People's Republic of China. Employees with good educational background use personal computers to work, which establishes a good foundation of management with computers. On the other hand, books, as the top online sales products, inevitably stimulate e-commerce application of publishing houses. Therefore, we choose the book publishing industry as the survey object.
In the publishing industry, e-commerce is defined as trading and sharing information and services with readers, dealers, suppliers, authors and partners through the Internet. Before the empirical survey, the questionnaire was pilottested. Using the result of the pilot test, wording of certain items was changed to improve clarity and to minimize ambiguity. A more important finding is that publishing houses in China hardly used the Internet to make deals with their suppliers. Therefore, we exclude some indicators and factors related to suppliers, and revise the hypothesis shown in Fig. 3 . Fig. 3 The revised hypothesis for the book publishing industry
Instrument design and sample
The final revision of the empirical questionnaire consists of three parts: the basic information of a company, assessment indicators for e-commerce success, and impact factors for e-commerce success.
Each question that explores the companies' situation about the indicators and factors is measured on a seven-point Likert scale, ranging from "strongly accord with (=7)" to "strongly disaccord with (=1)".
From April to August 2004, we sent the questionnaires to the 305 publishing houses that had implemented e-commerce. Ninety-three questionnaires were returned and 84 of them were useable.
Statistical analysis
Statistical analysis of basis data is shown in Table 1 . We believe that these 84 samples represent the whole industry.
Instrument validity and reliability
Since the indicators and factors are gathered by reviewing related literature and by two rounds of expert surveys, the content validity of the questionnaire is deemed acceptable. We then calculate Cronbach's α to test reliability and use factor analysis to test construct validity. Generally, if Cronbach's α is greater than 0.7, the instrument is reliable. If eigenvalue is greater than 1, cumulative variance explained is acceptable and if factor loading is greater than 0.5, the construct is valid (Zhu, Xu and Dedrick, 2003; Zhuang and Lederer, 2003) .
In our study, we use SPSS 13.0 as the analysis tool. The analysis results prove that the assessment indicators and the impact factors such as the leadership, strategy, management, organization, technology, customers, and overall features and functions factors can be scaled by the above variables. But for the factor of functions to customers, online payment variable's factor loading is less than 0.5, which may demonstrate that this variable is not important. In addition, we have done a T-test. The result also shows that online payment does not significantly affect e-commerce success. Hence, we delete the variable of online payment.
Empirical analysis
Simple linear regression analysis
We suppose that the impact factors do not influence each other, in other words, each factor influences e-commerce success separately.
Internal enterprise impact factors and e-commerce success
In the simple linear regression of internal enterprise impact factors and e-commerce success, each factor has a significant effect on e-commerce success (Table 2) . Take "customer factor" as an example, R 2 = 0.32 means the "customer" factor could explain 32% of e-commerce success's diversification by itself. Standardized coefficient being 0.566 and the results of the F test show that this regression model is statistically significant.
Website features and e-commerce success
In the simple linear regression of website features and e-commerce success, each factor has a significant effect on e-commerce success (Table 3) . In summary, on the condition that all impact factors do not interactively influence each other, the hypothesis is supported.
Multivariate regression analysis
Internal enterprise impact factors and e-commerce success
In practice, the internal enterprise impact factors may influence each other. Therefore, we make the multivariate regression analysis.
We use six factors (leadership, strategy, management, organization, technology and customer) as independent variables and entire e-commerce success as dependent variable in the regression model. The model is as follows
( 1) where, Y represents the entire e-commerce success; L represents the leadership; S represents strategy; M represents management; O represents organization; IT represents information technology, and C represents customers. The results are shown in Table 4 and Table 5 indicating that this model is not acceptable. 
The model fit indices (Table 6 ) and regression coefficients (Table 7) indicate that only strategy, technology and customers have a significant effect on e-commerce success. We denominate them as the critical impact factors. Model 2 is different from Model 1. In Model 1, there are six independent variables, and some coefficients are not significant, while in Model 2 there are three independent variables-strategy, IT, and customers, which affect the dependent variable-e-commerce success-significantly (p<0.1). Do the independent variables-leadership, management, and organization affect e-commerce when all internal enterprise impact factors exist at the same time? To answer this question, we explored multi-collinearity among all the internal enterprise impact factors through regression analysis of independent variables. We found that there exists collinearity among strategy, leadership, management and organization. With the method of deleting variables to solve the collinearity, we canceled leadership, management and organization variables from Model 1 to get Model 2.
Therefore, when the factors of leadership, strategy, management, organization, IT and customers affect e-commerce success together, the factors of strategy, IT and customers influence more on e-commerce success than other factors do due to the collinearity of all the factors. The factors of strategy, IT and customers are identified as the critical factors for e-commerce success.
Website features and e-commerce success
Like the internal enterprise impact factors, two factors of website features may influence each other. Therefore, we make the multivariate regression analysis.
We suppose the multivariate regression model as
where, Y represents the entire e-commerce success; OF represents the overall features and functions; CF represents functions to customers. The results are shown in Table 8 and Table 9 . But this model is not acceptable because the factor of functions to customers is not significant. Then, we delete this factor. The result is the same as simple linear regression (as shown in Table 3 ).
When we explored the collinearity between the factor of overall features and function and the factor of functions to customers, we found that they are collinear. But the factor of functions to customers influences e-commerce success more than the other one does. The former is the critical factor for e-commerce success. 
Conclusion
Drawing upon the literature review and expert survey, this paper proposes a success factors model for e-commerce of traditional companies. A questionnairebased empirical study in the Chinese book publishing industry was conducted to test this model. Survey data were collected from 93 book publishing houses. As indicated by the results of data analysis, the questionnaire was valid and reliable. Then, we tested the causal relationship between dependent variables and independent ones by using the methods of regression analysis. The empirical analysis demonstrated that the factors of leadership, strategy, management, organization, IT, customers, overall features and functions of website, and functions for customers have a significant influence on e-commerce success, respectively. Furthermore, it suggests that the factors of customers, strategy, IT and overall features and functions of a website are the critical success factors for e-commerce. The above findings are usable for Chinese publishing houses. First, e-commerce in China's publishing industry just began to expand in recent years. A suitable e-commerce strategy is very important for a publishing house to achieve ecommerce success. Furthermore, houses should maintain flexibility, which means that they need to be ready to make radical shifts in their e-commerce strategy. Second, Chinese publishing houses are changing from product-centered to customer-centered. E-commerce is regarded as the important channel for providing information and services to customers. Therefore, how to manage customer relationship through e-commerce is a critical problem for them. Third, IT infrastructure is very important for e-commerce success. Chinese publishing companies should enhance their internal IS/IT application; especially integrate "island" subsystems to share information within a company. Finally, publishing houses should improve their website functions and features, especially empower the search function, make information on the website useful and understandable, complete and timely, credible and accurate and so on.
There are some key contributions of this study. First, concerning that e-commerce is different from one industry to another, the empirical study is conducted within a specific industry, assuring the conclusions to be fairly pertinent. Second, in China, it is the first time for this kind of study to carry out a questionnaire-based survey on theoretical problems in the field of e-commerce. This initial investigation can contribute to related research by other scholars in the future. Third, the findings of this study provide the publishing industry with important guidance for improving e-commerce, such as changing from product-oriented to customer-oriented, developing and adjusting e-commerce strategy, improving the IT infrastructure of internal organizations and their website development. In addition, some conclusions of this paper are consistent with those of foreign researchers, while some are only applicable to China, which indicates that e-commerce of Chinese companies has its unique features while sharing certain characteristics with those of international companies. For instance, Barua et al. presented that customer-related processes and customer readiness have an impact on e-commerce value (Barua, Konana and Whinston, 2001) , which is consistent with our finding that the factor of customers is critical to e-commerce success. Chatterjee and Grewal (2002) found that top management championship, strategic investment rationale and extent of coordination have significant influence on e-commerce, which is partially consistent with our paper's finding that of these three factors only the factor of strategy is significant. Zhu et al. (2003) found that information technology has significant influence on e-commerce value, which is completely consistent with our study's finding. Madeja and Schoder (2002) found that information richness, immediacy and ease of use are more important than other features such as personalization and online forum, which is also consistent with our finding that the overall features of websites are important to e-commerce success.
However, this research is subject to some limitations. Firstly, since the samples are collected from publishing companies, whether the success factors model for e-commerce in other industries is similar or dissimilar to the publishing industry needs further research. Now, our research group is conducting an empirical study in the Chinese banking and high-tech industries, and we will compare the success factors among different industries. Secondly, the history of e-commerce implementation is still brief in China, so the result of the empirical study is limited in terms of time. Therefore, further study is needed to be a valuable extension to the current research.
